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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve the surface 
properties without decreasing flatness of a glass 
substrate by dipping a substrate with polished surfaces 
in a fused salt for a chemical strengthening treatment 
and then subjecting the substrate to a scrub cleaning to 
remove the rough state of the substrate surface. 

SOLUTION: After a glass substrate is subjected to a 
chemical strengthening treatment, the rough state of the 
surfaces of the glass substrate is removed by a scrub 



cleaning of the surfaces to obtain <1 nm arithmetic 
average roughness Ra, <10 nm max. height Ry 
and <5 average flatness of the glass substrate 
surface. The obtd. glass substrate has a specified 
strength by the chemical strengthening treatment and 
good surface properties and flatness so that it gives 
good results in the grind height test and that the glass 
substrate for magnetic disks can be preferably used for 
high-density magnetic disks. It is preferable that the 
surfaces of the substrate are controlled to have <1 nm 
Ra, <10 nm Ry and <5 flatness before the chemical 
strengthening treatment. 
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PROBLEM TO BE SOLVED" To improve the surface properties without decreasing flatness of a glass substrate by dipping a 
substrate with polished surfaces in a fused salt for a chemical strengthening treatment and then subjecting the substrate to a scrub 
cleaning to remove the rough state of the substrate surface. 

SOLUTION- After a glass substrate is subjected to a chemical strengthening treatment, the rough state of the surfaces ot the 
glass substrate is removed by a scrub cleaning of the surfaces to obtain <1 nm arithmetic average roughness Ra <10 nm max 
height Ry and <5 μm average flatness of the glass substrate surface. The obtd. glass substrate has a specified strength by the 
chemical strengthening treatment and good surface properties and flatness so that it gives good results m the grind height test and 
that the glass substrate for magnetic disks can be preferably used for high-density magnetic disks. It is preferable that the 
surfaces of the substrate are controlled to have <1 nm Ra, <10 nm Ry and <5 μm flatness before the chemical strengthening 
treatment. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



Claim 11 The manufacture method of the glass substrate for magnetic disks characterized by providing the followmg^The 
process which fabricates a glass material to a glass substrate. The process which carries out polish processing of the front fece of 
the aforementioned glass substrate. The process which is immersed in fused salt in the aforementioned substrate by which surface 
polish was carried out, and performs chemical-strengthening processing by the ion exchange. The process which sets less tfian 
lnm and Ry to less than lOnm, and sets flatness to less than 5 micrometers for Ra on the aforementioned front face of a substrate 
by performing scrub washing processing so that the irregularity on the aforementioned front face of a glass substrate after the 
aforementioned chemical-strengthening processing may be removed. 

rClaim 21 The manufacture method of the glass substrate for magnetic disks according to claim 1 characterized by setting less 
man lnm and Ry to less than lOnm, and setting flatness to less than 5 micrometers for Ra of the aforementioned substrate before 
chemical-strengthening processing according to the process which carries out polish processing of the front face ol the 
aforementioned glass substrate. . . , , 

rClaim 31 It is the press force as opposed to [ carry out relative velocity of the eradication side of an eradication medium and tiie 
aforementioned substrate in the aforementioned scrub washing processing in 30mm/second or more, and ] the aforementioned 
substrate of the aforementioned eradication medium. 200 g/cm2 The manufacture method of the glass substrate [ claim / the claim 
1 carried out / performing scrub washing processing so that it may carry out above and the irregularity on the aforementioned 
front face of a substrate after the aforementioned chemical-strengthening processing may be removed, and / as the feature, or 
[Claim 4] The manufacture method of the glass substrate for magnetic disks of the claim 1 characterized by performing 
simultaneously the aforementioned scrub washing processing in which the irregularity on the aforementioned front face of a 
substrate after the aforementioned chemical-strengthening processing is removed, to both sides of the aforementioned substrate to 
the aforementioned substrate after the aforementioned chemical-strengthening processing, or a claim 3 given m any 1 term. 
rClaim 5] The glass substrate for magnetic disks which the irregularity on the front face of a glass substrate after 
chemical-strengthening processing is removed by scrub washing processing, surface roughness is less than [ Ralnm ] and less 
than r Ry 1 Onm ] and flatness is set to less than 5 micrometers, and is characterized by the bird clapper. 
rClaim 61 The magnetic disk with which the irregularity of the front face after chemical-strengthenmg processing is removed 
scrub washing processing, Ra forms a magnetic layer in the glass substrate with which less than lnm and Ry are set to less than 
lOnm and it comes to make flatness into less than 5 micrometers, and surface roughness is characterized by the bird clapper. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the magnetic-recording medium which used the 
manufacture method of the glass substrate for magnetic disks, the glass substrate for magnetic disks, and the glass substrate. 
[0002] 

[Description of the Prior Art] In the magnetic disk unit used as storage equipment, making the surfacing height of the magnetic 
head small is performed as a means for performing densification and raising storage capacity. By especially using an MR head 
and a GMR head as the magnetic head recently, densification is advanced and the surfacing height of the magnetic head is set up 
very small. For this reason, while the magnetic-disk front face is still smoother than before, it has been a requirement that 
smoothness is good. Since it is suitable for surface smoothing, the glass substrate is excellent as a substrate for magnetic disks 
used for high-density record, and came to be used briskly. 

[0003] Since the glass substrate for magnetic disks needs mechanical intensity, the glass by which the chemical strengthening was 
carried out is used. If the manufacture method of the glass substrate for magnetic disks by which the chemical strengthening was 
carried out here is described Chemical-strengthening processing which is immersed into fused salt in this substrate after fabricate 
a glass base material to a doughnut disc-like substrate by press-forming and board fabrication etc. first, performing rough 
grinding, such as wrapping, next, making it the range of a convention of the board thickness of a substrate, processing the size of 
a convention of the inner circumference of a substrate and a periphery below and carrying out the mirror finish of both sides of a 
substrate by polishing further, and performs the ion exchange is performed, and it considers as the glass substrate for magnetic 
disks. 

[0004] For this reason, even if the glass substrate for magnetic disks carries out a mirror finish by polishing and raises the 
front-face nature and smoothness of a substrate before chemical-strengthening processing, at the process which performs 
chemical-strengthening processing which is immersed into fused salt and performs the ion exchange, irregularity arises on the 
surface of a substrate, and it has the problem that front-face nature will fall 

[0005] Then, the method of grinding once again and improving front-face nature after chemical- strengthening processing of a 
substrate, is learned. However, when it grinds after chernical-strengthening processing, although the improvement of front-face 
nature is obtained, it will remove a part of compressive-stress layer of the front face which the ion exchange was made and was 
produced by chemical- strengthening processing, and has the problem that the effect of strengthening processing falls. Moreover, 
by polish after chemical-strengthening processing, the balance of the stress of glass both sides is confused, curvature arises in a 
substrate, and there is a problem that the smoothness of a substrate falls. The smoothness especially by the latter curvature occurs 
[ the thickness of a substrate ] notably in 1mm or less and a thin substrate about a fall, and it is known especially for the substrate 
0.7mm or less that the fall of smoothness is remarkable. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention offers the manufacture method of the glass substrate for magnetic disks 
which improved, the glass substrate for magnetic disks, and the magnetic disk using the glass substrate for magnetic disks, 
without [ without it was made that the trouble in such a glass substrate for magnetic disks should be coped with and reduces the 
smoothness of the glass substrate after chemical-strengthening processing, and ] reducing the intensity of a substrate substantially. 

[0007] 

[Means for Solving the Problem] The manufacture method of the glass substrate for magnetic disks of this invention The process 
which fabricates a glass material to a glass substrate, and the process which carries out polish processing of the front face of the 
aforementioned glass substrate, The process which is immersed in fused salt in the aforementioned substrate by which surface 
polish was carried out, and performs chemical-strengthening processing by the ion exchange, Ra on the aforementioned front face 
of a substrate by performing scrub washing processing so that the irregularity on the aforementioned front face of a glass substrate 
after the aforementioned chemical-strengthening processing may be removed Less than lnm, It is the manufacture method of the 
glass substrate for magnetic disks characterized by having the process which sets Ry to less than lOnm, and sets flatness to less 
than 5 micrometers. 

[0008] Moreover, the glass substrate for magnetic disks of this invention is a glass substrate for magnetic disks which the 
irregularity on the front face of a glass substrate after chemical-strengthening processing is removed by scrub washing processing, 
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surface roughness is less than [ Ralnm ] and less than [ RylOnm ], and flatness is made under into mum, and is characterized by 
the bird clapper. 

[0009] The magnetic disk of this invention is a magnetic disk with which the irregularity of the front face after 
chemical-strengthening processing is furthermore removed scrub washing processing, Ra forms a magnetic layer m the glass 
substrate with which less than lnm and Ry are set to less than lOnm, and it comes to make flatness into less than 5 micrometers, 
and surface roughness is characterized by the bird clapper. 

[0010] this invention is removed to the irregularity on the front face of a substrate produced by immersing the glass substrate for 
magnetic disks which carried out the mirror finish by polishing and raised front-face nature into fused salt, and performing 
chemical-strengthening processing by the ion exchange by performing scrub washing processing on the front face of a glass 
substrate, and performs smoothing. 

[001 1] It is the processing which wipes away by pressing against a glass-substrate side, scrub washing processmg of a glass 
substrate being in the state which poured the liquid to the glass-substrate side and was flooded with liquid in the glass substrate, 
and rotating an eradication medium, for example, a brush, in this invention, here. And the whole substrate side can be processed 
by moving a substrate side top, rotating an eradication medium and pressing. 

[0012] Conventionally, in the washing process of the glass substrate for magnetic disks, washing using the scrub soaping machine 
was often used. However, this scrub washing process was not what removes an affix, performs cleaning and raises the front-face 
nature of a glass substrate. 

[001 3] washing which removes an affix when this invention person utilizes the process of scrub washing processing -- as much as 
possible - coming out - there is nothing, and the irregularity of the magnetic-disk substrate after chemical-strengthening 
processing was removable, and it finds out that front-face nature can be raised by the degree as the front-face nature and ** of a 
substrate before chemical-strengthening processing, and not spoiling the intensity of a substrate or the smoothness of a substrate 
which were moreover acquired by chemical-strengthening processing, and came to make this invention 

[0014] Therefore, unlike the conventional method of grinding again and improving front-face nature after chemical- strengthening 
processing of a substrate, intensity is reduced substantially or this invention has the feature remarkable in the point which is made 
to generate curvature and does not spoil smoothness greatly. 

[001 5] In this invention, it can push and ** and the scrub washing processing time can choose suitably the relative velocity of the 
eradication side of a scrub eradication medium, and a magnetic-disk substrate, and the conditions from which the irregularity on 
the front face of a substrate is removed according to the situation of a magnetic-disk substrate or a scrub washing processor. 
When an example is described, the eradication side of the eradication medium used for scrub washing processing is forced to the 
aforementioned substrate, and it is ** 200 g/cm2. If the irregularity on the front face of a substrate which performed with the 
relative velocity of 30mm/second or more, and was produced after chemical-strengthening processing above is removed, since 
front-face nature and smoothness equivalent to chemical-strengthening processing before will be acquired, it is desirable. 
[0016] In addition, about the scrub washing processing time, although there is a difference by the scrub washing processor, 
conditions, an object substrate, etc., even if time is longer, unlike polish, it does not interfere that what is necessary is just more 
than a predetermined time. Therefore, according to the scrub washing processor to be used, the speed of an eradication medium, 
etc., the processing time can be suitably set up with a margin to scrub time required for the concavo-convex removal on the front 
face of a substrate. 

[0017] Moreover, in this invention, since it can process maintaining the balance between both sides by applying an eradication 
medium from both sides of a magnetic-disk substrate, and performing scrub washing processing simultaneously, and reservation 
of smoothness becomes more certain, it is desirable. 

[001 8] Moreover, the glass substrate for magnetic disks of this invention is a glass substrate for magnetic disks with which the 
irregularity on the front face of a glass substrate after chemical-strengthening processing is removed by the scrub washing 
processing on the front face of a substrate, less than lnm and Ry are set to less than lOnm, flatness is set to less than 5 
micrometers, and Ra on the aforementioned front face of a glass substrate is characterized by the bird clapper. 
[00 1 9] In this invention, the irregularity on the front face of a substrate after chemical-strengthening processing is removed by 
scrub washing processing, arithmetic mean granularity Ra of a substrate side Less than lnm, The maximum height Ry the glass 
substrate which it comes to make into the flatness of less than 5 micrometers by less than lOnm While having the intensity by 
chemical-strengthening processing, since front-face nature and smoothness are good, a good result can be obtained in a 
GURAINDO height test, and the glass substrate for magnetic disks can use preferably as an object for high-density magnetic 
disks. 

[0020] In this invention, scrub washing processing is performed on the substrate front face by which chemical-strengthening 
processing was carried out, and in order that Ra may set [ flatness ] it less than lnm and the maximum height Ry may set 
arithmetic mean granularity to less than 5 micrometers by less than lOnm, it is desirable beforehand that less than lnm and Ry set 
it less than lOnm, and flatness sets [ Ra ] a substrate front face to less than 5 micrometers for a substrate front face before 
chemical-strengthening processing. 

[0021] In this invention, it is the usual low-temperature chemical-strengthening processing which the chemical-strengthening 
processing which performs the ion exchange is immersed into fused salt, for example, performs the ion exchange like sodium ion 
-> potassium ion and lithium ion -> sodium ion, and heightens the front face and the compressive stress of near of a substrate. For 
this reason, what is necessary is for the chemical strengthening by the low-temperature ion exchange treatment to be just possible 
for the glass base material used by this mvention like for example, aluminosilicate glass, borosilicate glass, and soda lime glass by 
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including the ion in which exchange with bigger ion, such as sodium ion and a lithium ion, than an ionic radius s is possible. 
Km Z 2s ZZZn it is the processing which slides an eradication medium on a substrate front-face top under existence of 
flow o \ SSTS liquid used here, the pure water which contains pure water or an additive for example can use it suitably. 
Md addhior^ of neutral detergent, such as tie surfactant of a minute amount, for example, alkyl sulfomc-acid sodium etc., the 
silicon-fluoride acid of a ultralow volume, etc. is effective as an additive. . . 

00231 In Ss invention, especially if eradication washing can perform a substrate side under existence of the flow of a penefrant 
Ser as an eradication medium" used for scrub washing processing of a magnetic-disk substrate, without doing ^damage , it wiU 
nXTunited for example, a sponge brush is used suitably, and for example, the product made from^mylalcoh^ can 

"sSuS 

E carrying out the chemical strengthening of the substrate, being able to maintain the state where intensity is high, and 
moTiver^oducmg the curvature of a substrate, and a flatness fall, since the compressive-stress layer produced near th = sub frate 
ZTZ is not substantially removed while scrub washing processing removes the irregularity produced in the glass subsfrate by 
cSucal-strengthening processing according to this invention. In addition, in this mvention, m case scrub washing processing 
STes Produced m the glass substrate according to the chemical strengthening, the alkali-metal salt which 

time of aL'ion exchange treatment can also be removed simultaneously, and there is an ad ^^ 
^defective factor at the time of forming a magnetic layer in a glass substrate compared with having only performed the usual 

roSerinStion, about why the irregularity on the front face of a glass substrate produced by chemical-stxengmening 
processing is removable with scrub washing processing, it cannot be said that it became clear y«* oaough. "XT^lkritv is 
Legulanty on the front face of a glass substrate produced by chemical-strengthenmg processing Although "*°^^ u 
not Amoved in scrub washing of the range of mere washing Since surface concavo-convex removal can ^"^J^ 
washing processing of this mvention even if it does not perform polish processing, although the irregulanty on the front face of a 
TaSbstrate produced by chemical-strengthening processing is combined with the substrate more powerfully than a mere affix 
Ince the combLtion is not so strong as it needs polish processing, it is considered to be removed by scrub washing processing 



ro027] And it is thought that the big feature of this invention that the scrub washing processing tune does not need to define the 
P roce smg time stncuy like [ in polish ] that what is necessary is just more than the predetermined time from which irregulanty is 
™d fs acquired for that scrub washing processing of this invention can remove alternatively the irregulanty which was 
coXed comparatively weakly unlike polish, and it can leave the surface layer by which the chemical strengthening was carried 

out, and this reason. 

Ediments of the Invention] The form of operation of this invention is concretely explained based on an example belov^ 
Si (Example 1) As a glass base material, alumino silicate glass was used and double-sided wrapping processing was first 
i Po™£™te material which carried out press working of sheet metal to 1 .4mm in the diameter of 67mm, and thickness by 
the alumina abrasive grain of #400 using the double-sided grinder. . 
[0030] Next, the prepared hole of inner circumference was made and predetermined beveling processing was earned out to inner 
skin and the periphery side side using the inside-and-outside periphery grinder e j, innn rtw 

[003 1] Furthermore, double-sided wrapping processing was performed using the alumina abrasive gram of #1000 using the 
douoli-sided grinder. The primary polish was succeedingly performed to the vertical surface plate using ; the polyurethane pad for 
polishers (MHC15made from RODERUNITTA A), using a cerium oxide as an abrasive matenal. In order to obtain the 
smoothness which is furthermore suitable for a GMR head run, the cerium oxide was used for abrasives, the suede urethane pad 
(poly tex made from RODERUNITTA) was used for the polisher, the secondary polish was performed, and 2 micrometers was 
obtained as Ra0.4nm, Ry6nm, and flatness as surface roughness. 

[0032] In addition, measurement of surface roughness is the measured value according [ measurement of flatness usmg an 
atomic force microscope (it calls for short Nanoscope made from digital In Stool Face, and Following AFM) to a aser 
interferometer (it is indicated as Product made from the Fuji photograph light machine, tradename FUJINON F601, and a 
following interferometer.). . , , , 

[0033] The glass substrate which performed the above-mentioned polish processing after this was preheated, and 
chemical-strengthening processing immersed in 400-degree-C mixed solution of 40% of potassium nitrates and 60% of sodium 
nifrXs fo 4 E was performed Flatness became 2 micrometers by measurement according [ the surface roughness of a glass 
"te ] to AFM by tins chemical-strengthening processing at Ra0.7nm, Ry 1 Inm, and measurement by the interferometer, and 

rS^AstdesTaglass substrate were processed with the scrub soaping machine after the above-mentioned process. As an 
art using a sponge brush with a diameter of 30mm as a scrub brush, the cyclic use of waste water of the liquid which mixed 
0 01 % of silicofluoric acids to pure water as processing liquid was carried out, and it processed in tire state of being immersed. 
250 g/cm2 and scrub brush rotational speed were set into the relative velocity of 30mm/second with 20 rpm Caution per 
minute) i e the eradication side of a brush, and a substrate, and the processing time was set as for 10 minutes for the press force 
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of a scrub brush here. , 
[003 51 Surface smooth nature has been improved without having set flatness to 2 micrometers by Ra0.4nm, Ry7nm, ana 
measurement by the interferometer by measurement by AFM, and the surface roughness of a glass substrate spoiling flatness by 

STSSSle 2) Scrub washing processing of both sides of the glass substrate whose flatness surface roughness is Ra0.7nm 
and Ryl lnm and is 2 micrometers in which chemical-strengthening processing was earned out by the same material as an 
example 1 and the same process conditions was carried out. The method conditions of processing earned out the cyclic use ol 
waste water of the liquid which mixed 0.01% of silicofluoric acids to pure water as processing liquid with the sponge brush, and 
made it the immersing state, and the relative velocity of 1 50mm/second with lOOrpm, i.e., an eradication side, and a substrate side 
and the processing time made 2 minutes 250g /of 2 and scrub brush rotational speed cm for the scrub brush press force. 
r00371 Surface smooth nature has been improved without having set flatness to 2 micrometers by Ra0.4nm, Ry7nm, and 
measurement by the interferometer by measurement by AFM, and the surface roughness of a glass substrate spoiling flatness by 

SsTcExa^iple 3) Chemical-strengthening processing carried out scrub washing processing of the glass substrate after the 
chemical-strengthening processing obtained using the same conditions as an example 1 . Processing earned out the cyclic use of 
waste water of the liquid which added 1% of neutral detergent to pure water as processing liquid with the sponge brush, was 
made into the immersing state, and performed [ the press force of a scrub brush ] the relative velocity of 30mm/second with 
20rpm i e the eradication side of a brush, and a substrate, and the processing time for 250 g/cm2 and scrub brush rotational 
speed as 10 minutes. By this processing, flatness became 2 micrometers by measurement according [ the surface roughness ot a 
glass substrate 1 to AFM at Ra0.5nm, Ry8nm, and measurement by the interferometer. 

[0039] (Example 4) The cyclic use of waste water of the liquid which added 1% of neutral detergent for the glass substrate after 
the chemical-strengthening processing obtained using the conditions as an example 1 that chemical-strengthening processing is 
the same to pure water as processing liquid with the sponge brush was carried out, and it considered as the immersing state, and 
250 g/cm2 and scrub brush rotational speed were made into the relative velocity of 150mm/second with lOOrpm, i.e., the 
eradication side of a brush, and a substrate, and the processing time was made into 2 minutes for By this processing, flatness 
became 2 micrometers by measurement according [ the surface roughness of a glass substrate ] to AFM at Ra0.5nm, Ry8nm, and 
measurement by the interferometer. . 
[0040] (Example 1 of comparison) The glass substrate after the chemical-strengthening processing obtamed using the conditions 
as an example 1 that chemical-strengthening processing is the same Carry out the cyclic use of waste water of the liquid which 
mixed 0 01% of silicofluoric acids to pure water as processing liquid with a sponge brush, and it considers as an immersing state. 
Using a sponge brush as a scrub brush, 2 and scrub brush rotational speed were made into the relative velocity of 1 5mm/second 
with lOrpm i e the eradication side of a brush, and a substrate, and 250g/cm of processing times was made mto 1 5 minutes for 
the press force. By this processing, flatness became 2 micrometers by measurement according [ the surface roughness of a glass 
substrate ] to AFM at Ra0.7nm, Ryl lnm, and measurement by the interferometer. Since the rotational speed (relative velocity 
with a substrate side) of a scrub brush was low, processing-time at least 1 5 minutes did not have concavo-convex enough removal 
of a substrate side. 

[0041] (Example 2 of comparison) The glass substrate after the chemical-strengthening processing obtamed using the conditions 
as an example 1 that chemical-strengthening processing is the same Carry out the cyclic use of waste water of the liquid which 
mixed 0 01% of silicofluoric acids to pure water as processing liquid with a sponge brush, and it considers as an immersing state. 
Using a sponge brush as a scrub brush, 2 and scrub brush rotational speed were made into the relative velocity of 1 5mm/second 
with 80rpm i e the eradication side of a brush, and a substrate, and 250g/cm of processing times was made mto 2 minutes for 
the press force. By this processing, flatness became 2 micrometers by measurement according [ the surface roughness of a glass 
substrate ] to AFM at Ra0.6nm, Ry 1 Onm, and measurement by the interferometer. 

[0042] To the rotational speed (relative velocity with a substrate side) of a scrub brush, since the processing time was short, 
concavo-convex removal of a substrate side was not enough. 

[0043] (Example 3 of comparison) A cerium oxide is used for abrasives for both sides of the glass substrate whose flatness the 
surface roughness after chemical-strengthening processing is Ra0.7nm and Ryl lnm, and is 2 micrometers processed on the 
conditions as an example 1 that chemical-strengthening processing is the same using a double-sided grinder, a suede pad is used 
for a polisher and it is planar pressure 1 00 g/cm2. It carried out for 5 minutes. 

[0044] Although, as for the surface roughness of a glass substrate, Ra0.6nm and Ryl lnm were obtained by this polish processing, 
by it, flatness became large with 8 micrometers. 

[0045] (Example 4 of comparison) Using a double-sided grinder, a cerium oxide is used for abrasives, a suede pad is used tor 
polish MPADDO for both sides of the glass substrate whose flatness surface roughness is Ra0.7nm and Ryl lnm, and is 2 
micrometers in which chemical-strengthening processing was carried out by the same material as an example 1 , and the same 
process conditions, and it is **. Planar pressure 50 g/cm2 It carried out for 5 minutes. 

[0046] By this polish processing, the surface roughness of a glass substrate is Ra0.7nm and Ry9nm, and flatness was set to 5 

micrometers. . 
[0047] (Example 5 of comparison) Using a double-sided grinder, colloidal silica is used for abrasives, a suede pad is used tor a 
polish pad for both sides of the glass substrate whose flatness surface roughness is Ra0.7nm and Ryl lnm, and is 2 micrometers m 
which chemical-strengthening processing was carried out by the same material as an example 1, and the same process conditions, 
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and it is ** Planar pressure 50 g/cm2 It carried out for 5 minutes. 

[0048] By this polish processing, the surface roughness of a glass substrate is Ra0.4nm and Ry7nm, and flatness was set to 4 
micrometers. 

[0049] In addition, in this example of comparison, since use abrasive materials differ by the polish before strengthening, and the 
polish after strengthening, it turns out that a grinder cannot be shared, but the colloidal silica of abrasives is an expensive point 
and the productivity of a glass substrate is moreover inferior compared with other examples. 

[0050] The result of the glass substrate of the above example and the example of comparison is shown in Table 1. the Ming kana 
from Table 1 -- it turns out that Ra and Ry which increased by glass strengthening processing were decreased keeping flatness 
like in the example of this invention which performed scrub washing processing after carrying out the chemical strengthening of 
the glass substrate, and surface smoothing has been obtained On the other hand, after carrying out the chemical strengthening of 
the glass substrate, as a result of decreasing Ra and Ry which increased by glass strengthening processing in the example of 
comparison which carried out polish processing with abrasives, it turns out that flatness has deteriorated notably. 
[0051] Moreover, the defect incidence rate which investigated the double-sided appearance defect by the reflected light of the 
200,000 luxs light source was evaluated about the glass substrate of the above example and the example of comparison. The 
result was simultaneously shown in Table 1 . In the example which performed scrub washing processing, it turns out that the 
defect incidence rate of a substrate can be made very small compared with the example of comparison which performed abrasives 
polish processing. 

[0052] Furthermore, the laminating of Cr ground layer, a CoPtCr magnetic layer, and the carbon protective layer was carried out 
to the glass substrate of examples 1-3 and the examples 1-3 of comparison one by one at both sides of a substrate, and the 
magnetic disk was produced. The GURAINDO height test was performed about this magnetic disk, and the crash incidence rate 
was indicated to Table 1 . The result of Table 1 shows that the example of this invention can make low the head crash incidence 
rate of a magnetic disk compared with the example of comparison. 

[0053] Moreover, since according to this invention the front-face nature of a substrate can be obtained with washing of a substrate 
at the scrub washing process after chemical-strengthening processing of a substrate and it is not necessary to add the process of 
regrinding, compared with the conventional method of adding the process of regrinding, the productivity of a substrate can be 
made high. 
[0054] 
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[0055] 

[Effect of the Invention] Since it can carry out alternatively according to this invention, without keeping the state of a chemical 
strengthening substantial for removal of the irregularity of the front face produced in the glass substrate for magnetic disks by 
chemical-strengthening processing, and spoiling the smoothness of a substrate as stated above While having the intensity which 
was excellent as a magnetic-disk substrate, both surface smooth nature and smoothness are excellent, it is suitable for the 
reduction in surfacing of the magnetic head, and, moreover, the few glass substrate for magnetic disks and few magnetic disk of a 
defect can be obtained. Moreover, according to this invention, since it is not necessary to add the process of regrinding, the 
productivity of a substrate can be made high so much. 
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[0056] 



[Translation done.] 
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